Open vs endovascular repair of blunt traumatic thoracic aortic injuries  by Rheaume, Pascal et al.
DEBATE
Thomas L. Forbes, MD, Section Editor
Open vs endovascular repair of blunt traumatic
thoracic aortic injuries
Pascal Rheaume, MD,a Jerry Chen, MD,a and Patrick Casey, MD,b Vancouver, British Columbia, and
Halifax, Nova Scotia, Canada
A 42-year-old female is involved in a motor vehicle accident and presents with a number of injuries. She is hemodynam-
ically stable and is found to have multiple rib fractures, a hemopneumothorax, and several uncomplicated long bone
fractures. A CT scan of her chest reveals a traumatic injury to her proximal descending thoracic aorta with evidence of
pseudoaneurysm formation and surrounding hematoma (Fig 1). The following debate attempts to resolve whether open
repair remains the gold standard for the treatment of blunt thoracic aortic injuries. ( J Vasc Surg 2010;51:763-70.)Blunt thoracic aorta injuries (BTAI) are highly lethal. It
is the second most common cause of death after blunt
trauma, behind traumatic brain injury.1 More than 80% of
patients with such injuries die from lethal exsanguination at
the scene of the accident; only 15% to 20% will be trans-
ferred to the hospital alive.1,2 The first open repair of BTAI
was reported in 1959 by Passaro and Pace.3 Despite devel-
opments in traumamanagement, operative techniques, and
perioperative care, there still remains considerablemortality
and morbidity associated with these injuries (Fig).
OPEN REPAIR REMAINS THE GOLD
STANDARD – Drs Rheaume and Chen
Recently, with the increasing use of thoracic endovas-
cular repair (TEVR) for aortic aneurysms and penetrating
ulcers, endovascular stent graft repair has emerged as an
alternative treatment modality for BTAI. This novel tech-
nique might seem, at first glance, as the ideal treatment
option for BTAI victims. However, an indepth look at the
available literature quickly reveals significant anatomical
limitations, a high incidence of stent graft-related compli-
cations, paucity of long-term data, and other serious chal-
lenges that signal caution for the discerning surgeon.
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debate, one must first carefully examine and define the
resolution. The term, “standard of care”, according to The
People’s Court Dictionary is defined as “the watchfulness,
attention, caution and prudence that a reasonable person/
surgeon in the circumstances would exercise”.4 Despite our
enthusiasm for endovascular therapy, we believe, after ex-
amining the available data on the current treatment of
BTAI, that indiscriminate use of TEVR does not meet the
standard of care and traditional open repair based on sound
surgical principles remains the best treatment for patients
with BTAI.
There remains considerable uncertainty regarding the
pathogenesis of BTAI. The postulated mechanism of this
injury include: (1) shear forces caused by relative mobility
of a portion of the vessel adjacent to a fixed portion, (2)
compression of the vessel between bony structures, and (3)
profound intraluminal hypertension during the severe trau-
matic event.5 BTAI usually involves the proximal descend-
ing aorta (54% to 65%), but can involve other segments – ie,
the ascending or transverse aortic arch (10% to 14%) and
mid or distal descending thoracic aorta (12%) or multiple
sites (13% to 18%).5 In the recent multicenter BTAI treat-
ment series from the American Association for the Surgery
of Trauma (AAST), ascending aortic injury made up 10% of
open repairs while none of the TEVR group of patient had
ascending aortic injury.6 This reflects the first limitation of
current endovascular technology: TEVR cannot be the
standard of care for BTAI since it can only treat selective
aortic injuries distal to the ascending aorta while open
repair can deal with all patients with BTAI.
The second limitation of TEVAR is related to the
commercially available thoracic stent grafts and the rudi-
mentary straight design of these devices for aneurysms
rather than BTAI. Currently, there are several manufactur-
ers of thoracic stent grafts approved for human use inNorth
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aneurysms but none are made specifically for the treatment
of BTAI. Two questions come to mind when one considers
the above: (1) Can any treatment be considered standard of
care when all cases are done “off-label” with devices de-
signed for aneurysm treatment? And, (2) do the stent graft
companies and/or the government regulatory bodies find
it too risky to obtain or grant approval for listing BTAI in
their instruction for use?
A closer look at the anatomic differences between these
two conditions reveals findings that unfavorably impact
TEVAR treated patient outcomes. Aortic aneurysms typi-
cally occur in elderly patients with dilated aortas with
elongated gently curved aortic arch. This explains the un-
naturally large size of the currently available thoracic en-
dografts (22 to 42 mm diameter) and their straight config-
uration. In the patient with BTAI who averages 40 years of
age, the aorta can be as narrow as 16 mm in diameter with
an average diameter of 19 mm.5 The aortic arch is usually
acutely angulated. This is a precarious location for the
current generation of stent graft devices as the obligatory
oversizing and inadequate apposition of the proximal stent
graft particularly on the lesser curve can lead to graft
collapse with devastating consequences.
Several modern series suggest that TEVR might be
associated with better overall outcome. We have found 22
single-center retrospective studies comparing open to en-
dovascular repair for BTAI (Table I) extending from 2002
to 2009.7-28 Individually they failed to show any statisti-
cally significant benefits of TEVAR over traditional open
surgery. Of note, none are randomized, therefore allowing
for major selection bias. TEVR might have been offered to
a subset of “easy” patients with long landing zones or
minimal tears or intimal flaps that might have a benign
Fig. CT scan of blunt thoracic aortic injury (BTAI) revealing
pseudoaneurysm and surrounding hematoma in the proximal de-
scending thoracic aorta.natural history. These studies are also limited by the smallnumber of patients, heterogeneity with respect to the type
of stent graft used, timing of the intervention, and patient
characteristics.
We identified five meta-analyses comparing open to
TEVR with BTAI.29-33 All of them included similar lists of
small studies and conclude in favor of endovascular repair.
However, as the authors correctly point out, there are
obvious limitations with selection and confounding bias in
all the studies in favor of TEVR. Since meta-analysis studies
do not generate any new data, inevitably, all these reports
are pooled analysis of the same low-powered, retrospective
studies outlined above. The reader must be cautioned
against meta-analysis of small studies with similar bias, as
combining them will only amplify the deviation away from
reality.
The best supporting data for TEVR of BTAI is from the
previously mentioned AAST study.6 This was a multicen-
tered prospective study of 193 patients from 18 trauma
centers. A total of 125 patients were treated with TEVR
while 68 patients were treated with open repair. This study
showed a significant difference in mortality in favor of
TEVR (7.2% for TEVR vs 23.5% for open repair). How-
ever, in this study, the choice for TEVR or open repair was
completely at the discretion of the attending surgeon,
which allows for selection bias. Ten percent of the open
group had ascending aortic injuries and may have impacted
this group’s mortality rate. While the mortality figures
demonstrate support for TEVR, the study also showed
some areas of significant concern. These concerns include
device-related complications, lack of long term outcome,
and neurologic complications.
In the AAST report, the TEVR group had a 20% (25 of
125) device-related complication with an endoleak rate of
14.4%. Although the type of endoleaks was not specified,
one can probably assume the majority were type I since 9
patients (7.2%) needed another stent graft and 6 patients
(4.8%) required conversion to open repair. This is a very
high rate of conversion considering endograft repair for
thoracic aortic aneurysms has conversion rates of between 0
to 0.5%.34-36 Patients who underwent conversion to open
repair obviously suffer the most compared to the rest of the
patients since they will have the morbidity of both proce-
dures and the obligatory delay in repair which has potential
for lethal consequences. The high conversion rate of TEVR
for BTAI speaks to the rudimentary nature of this treat-
ment.
Another concern regarding the AAST and other studies
is the lack of long-term follow-up. Stent graft-related com-
plications are well described in the current literature from
endovascular treatment of aortic aneurysms. The incidence
of these complications in patients who receive an endograft
for BTAI remains largely unknown in the long term. This
treatment population is young with an expected life expect-
ancy of at least 30-40 years of age. Material failures such as
stent fractures and fabric fatigue may become more signif-
icant during these ensuing decades of follow-up. Another
potential problem is in the youth who has yet to develop
their full sized aorta. Smaller devices appropriately sized at
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in the very short-term follow-up of clinical series, lack of
device/wall opposition has been linked to stent graft col-
lapse with catastrophic consequences.37 The paucity of
long-term information makes TEVR ineligible as the stan-
dard of care for BTAI.
The third problem of TEVR brought to light by the
AAST study is the frequency of neurologic complications.
Cerebral atheroembolization from wire and catheter ma-
nipulation within the aortic arch, coverage of the left sub-
clavian artery, inadvertent coverage of the carotid artery,
and stent graft occlusion all can potentially cause stroke and
paraplegia. Xenos et al29 reported an incidence of periop-
erative stroke up to 15% of patients undergoing endograft
placement for acute thoracic aortic pathologies. In the
AAST study,6 the neurologic event rate in the TEVR group
was 3.2% including two patients with strokes (1.6%), one
patient had coverage of the left carotid artery (0.8%), and
one patient suffered paraplegia (0.8%) due to stent graft
collapse. In comparison, the open surgery group had 2
patients with paraplegia (2.9%; P  .284). Neurologic
complications can be devastating and future studies evalu-
ating TEVR must monitor for these complications.
The reliability of the trauma population with regard to
follow-up imaging after TEVR is anothermajor concern. In
their recent series, Azizzadeh et al27 showed that only 56%
of the TEVR patients were fully compliant with their sur-
veillance imaging protocol. The reason for poor follow-up
may be due to the young age of this population and their
Table I. Current studies comparing open surgery to endo
Studies comparing open and endovasc
Study Number of pa
Authors Period OR T
Azizzadeh, 20097 2005-2008 15
Doss, 200318 1999-2002 12
Kasirajan, 200319 1999-2002 10
Ott, 200420 1991-2002 12
Amabile, 200421 1998-2004 11
Pacini, 200522 1980-2003 51
Rousseau, 200523 1981-2003 35
Andrassy, 200624 1998-2004 16
Broux, 200625 1995-2005 17
Cook, 200626 2000-2005 23
Lebl, 200627 1997-2003 10
Reed, 200628 2000-2005 11
Stampfl, 200629 1993-2004 5
Akowuah, 200730 2000-2006 8
Kokotsakis, 200731 2002-2006 10
Midgley, 200732 1994-2006 16
Riesenman, 200733 1993-2006 48
Chung, 200834 1995-2006 42
Buz, 200835 1987-2007 35
Yamane, 200836 1999-2007 12
Moanie, 200837 2005-2008 26
Geisbusch, 200938 1990-2007 14
OR, Open repair; TEVR, thoracic endovascular repair.mobile, transient nature. Since this procedure is still in itsinfancy and long-term results unknown, these patients ide-
ally should be monitored closely for possible late stent graft
complications including stent graft stenosis, collapse,
thrombosis, migration, recurrent endoleak, and pseudoan-
eurysm formation. Without follow-up, early detection of
the above problems will be impossible and it is conceivable
that late catastrophic aortic complications could befall these
lost patients. It is unacceptable to adopt TEVR as the
standard of treatment when a large portion of the patients
will not adhere to the obligatory surveillance program.
Exposure to excess radiation is another problem with
the TEVAR approach to BTAI that must be considered.
Whenever an endovascular technique is used to treat aortic
pathologies, long-term surveillance is recommended to
monitor for graft-related problems. Thoracic endografts
are best followed using a CT scan which represents a
significant amount of radiation especially for the young
trauma population. It is well known that excess radiation
exposure from CT scans can lead to severe complications
including radiation burns, ulceration, and life threatening
cancers especially in the young patients.38
Finally, in today’s economic environment where health
care spending is growing out of control in the midst of
global recession, it is prudent to study the cost for new
expensive yet unproven technologies before widespread
dissemination. Currently there is no study comparing the
cost of TEVR vs open repair for patients with BTAI. The
AAST study revealed no difference in ventilation days,
intensive care unit (ICU) days, hospital days, or blood
lar repair of BTAI
repair of blunt thoracic aortic injury
Mortality Paraplegia
OR TEVR OR TEVR
0% 0% 0% 0%
17% 0% 0% 14%
50% 20% 0% 0%
17% 0% 17% 0%
9% 0% 0% 0%
8% 0% 8% 0%
0% 17% 9% 0%
18.8% 13% 13% 0%
24% 15% 6% 0%
25% 21% 4% 0%
20% 14% 0% 0%
9% 23% 0% 0%
0% 0% 0% 0%
13% 0% 13% 0%
10% 5% 10% 0%
0% 31% 6% 0%
14% 40% 0% 0%
10% 0% 8% 0%
20% 8% 0% 0%
0% 0% 0% 0%
15% 15% 0% 0%
36% 14% 0% 0%vascu
ular
tients
EVR
27
4
5
6
9
15
29
15
13
19
7
13
5
7
22
12
14
29
39
14
26
14transfusion units between the two patient groups.6 Studies
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higher cost in the endograft patients in terms of operating
room spending, follow-up imaging, and repeat interven-
tions.39 One can expect the same or higher cost with TEVR
for patients with BTAI since higher re-intervention rates
are beginning to be established and these patients will have
longer life expectancy. The cost implications of new tech-
nologies such as TEVR must be carefully analyzed and
affordability demonstrated before their widespread use can
be advocated.
In summary, the rapid adoption of endovascular repair
for blunt thoracic aortic injuries might seem exciting and
easy but there are many reasons for concern and caution.
Based on the limited current evidence in the literature and
the numerous concerns outlined in the above discussion,
we believe that open surgery still remains the standard of
care for the management of blunt traumatic aortic injuries.
The authors advocate all TEVR procedures for BTAI be
done within a study protocol to gain long-term data and
prevent indiscriminate use. More research and develop-
ment of BTAI-specific endograft devices is needed and
large multicentered (randomized) studies will help to clar-
ify the role of TEVR compared to open repair of BTAI.
OPEN REPAIR IS NO LONGER THE GOLD
STANDARD: THE CASE FOR ENDOVASCULAR
REPAIR – Dr. Casey
BTAI is a lethal condition with approximately 80% of
victims dying on the scene or on arrival to the hospital.40,41
The key to survival for the remaining 20% of patients is early
detection, prompt medical management (strict blood pres-
sure control), and possible urgent surgical repair.42 Treat-
ment of this injury is not routine at most trauma centers,
typically 3-4 cases are seen per year.6,43 This is important in
considering standard management strategy for these cases
when they arrive. The team managing the patient is faced
with an urgent situation requiring a surgical repair, which
can be technically demanding for even the experienced
surgeon and anesthetist, and physically demanding for the
patient with multiple injuries.
Historically, the management of BTAI involved open
surgical repair, with or without the protective adjunct of
distal aortic perfusion. At a minimum, the surgery requires
left thoracotomy, single lung ventilation, and aortic cross-
clamping with complex cardiorespiratory support. In the
poly-trauma patient typical of those seen with this injury,
the magnitude of open aortic reconstruction can be pro-
hibitive. Refinements in medical and surgical management
of these patients have focused onminimizing this risk either
with surgical adjuncts (distal bypass), minimizing heparin,
or delaying surgery with aggressive blood pressure control
to allow stabilization of the patient for definitive repair.44
Mortality and major morbidity (namely paralysis) have
been reduced when patients are treated at centers with
significant thoracic aortic surgical experience.27,44 Such
surgical environments are not the norm and the typical
trauma patient will likely arrive at a center with modest
open thoracic aortic experience at best.Experience with endovascular aortic surgery is more
widespread and is applicable to thoracic aortic injury. It is
certain that emergency endovascular repair of BTAI re-
quires endovascular expertise, but the sophisticated anes-
thetic and hemodynamic manipulations characteristic of
open thoracic aortic surgery are not required. This can be
significant in the middle of the night when faced with a
surgical emergency and a less experienced team.
Endovascular stent grafting has found its true calling in
the management of such aortic emergencies. The ability to
repair an aortic lesion rapidly, minimally invasively, and
with limited hemodynamic disturbance has dramatically
improved outcomes for aortic catastrophes.27,29,30 The
advantages of endovascular repair are obvious in the man-
agement of the poly-traumatized patients with blunt aortic
injury. Endovascular repair of a traumatic aortic tear is
expeditious, minimizes hemodynamic instability, and
avoids exacerbation of bleeding from other injured sites.
There is a significant reduction in mortality and paralysis
with endovascular aortic repair compared to open repair
with a recent meta-analysis showing 7.6% mortality for
endovascular repair vs 15% for open repair. Endovascular
repair had improved rates of paralysis of 0% compared to
18% for open repair.29
As the management of traumatic aortic injury has
evolved, early recognition and diagnosis have improved.
CT angiography scan has replaced angiography as the stan-
dard diagnostic modality for this injury45 and can be done
without delay. With a good CT angiogram scan, measure-
ment for a thoracic endograft is possible. Modern thoracic
aortic stent grafts are available ranging in diameter from 22
mm to 46 mm. Native thoracic aortic sizes for the typical
trauma victim would fall in the smaller range, with 22 mm
diameter grafts commonly used. Other off-the-shelf strate-
gies are occasionally used with smaller abdominal aortic
cuffs for smaller aortic sizes.30 Delivery systems for such
grafts range from 20 to 22F allowing delivery through 7
mm vessels. Typically, the vessels in a young trauma victim
will be easily stretched and femoral access can frequently be
achieved. Local or general anesthesia can be used. If femo-
ral access is not possible based on the size of the delivery
system, the iliac vessels are easily accessible with minimally
associated surgical trauma. Identifying an appropriate ac-
cess vessel preoperatively can minimize vessel injury. Sys-
temic heparinization is not essential, thus exacerbation of
other potentially bleeding sites can be avoided. Hemody-
namic management by the anesthesia team need not be too
complex as there is no clamping and unclamping of the
thoracic aorta. Easily applied pharmacologic or ventricular
pacing strategies can be used if cardiac output must be
reduced for graft deployment. The absence of thoracic
aortic clamping correlates with the dramatic reduction in
paralysis after this surgery.
The anatomy of the young trauma victim’s thoracic
aorta differs from that seen with degenerative thoracic
aortic pathologies. The angle of the arch around which the
graft must turn can be quite tight. This can limit both the
deployment of the graft and the adherence of the graft to
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and experience traversing tight arches (eg, advancing the
graft into brachiocephalic) this challenge can be met. The
subclavian arterymay be covered during the deployment up
to 50% of the time.27 Preoperative imaging or intraopera-
tive imaging can determine the status of the vertebral
arteries, and can predict the need for extra-anatomic by-
pass. Carotid subclavian bypass is not frequently required,
but can be done with minimal time and surgical stress.
Operative times are relatively short, commonly 1.5 hours or
less.6,27
Postoperative patients are followed with imaging. CT
scanning is commonly employed to rule out endoleaks.
This is a concern for radiation exposure for a young patient.
Follow-up MRI scans can be used with some of the new
MRI-compatible grafts.
Short- to midterm results of thoracic endovascular
aneurysm repair (TEVAR) have been encouraging.31 Con-
cerns over graft movement or collapse are valid, but thus far
results have been good. As modern grafts continue to
evolve to accommodate the thoracic aorta, long-term re-
sults should continue to improve.
In summary, blunt thoracic aortic trauma requires
prompt diagnosis, medical management, and potentially
urgent operative repair. Even with advances in operative
therapy, the surgical stress of open operative repair can be
prohibitive necessitating delay of surgery or forgoing sur-
gery. Even patients presenting stable with “minimal” aortic
injury can rapidly deteriorate and rupture.46 Decision-
making is complex, and many factors with these poly-
traumatized patients must be weighed when considering a
major open thoracic aortic surgery. Endovascular therapy
can obviate the need for delay and the definition of who is
“too sick” for therapy might change. Experience with
endovascular aortic surgery continues to improve andmany
centers should be able to offer this therapy to trauma
patients with lower risk (Table II).
REBUTTAL – Drs Rheaume & Chen
Our worthy opponent pointed out that treatment of
Table II. Relative risk of operative approaches to
BTAI41
Comparison of operative approaches to BTAI
Variable
Relative degree of risk
Open repair Endovascular repair
Complication
Operative stress Medium/High Low
Blood loss Medium/High Low
Operative time Medium/High Low
Paraplegia Medium/High Low
Clinical scenario
High surgical risk Medium/High Low
Severe lung injury Medium/High Low
Severe head injury Medium/High Low
Challenging anatomy Medium HighBTAI is not common in most trauma centers and advocatesTEVAR as a less demanding procedure for the occasional
surgeon. We believe this argument is flawed. BTAI does
not occur in isolation but usually afflicts the patients with
severe multisystem injuries. Treatment for such patients
should only be carried out in level 1 trauma hospitals
well-equipped to provide comprehensive care for every
aspect of the injured patient’s needs including open and
endovascular capabilities for the injured aorta. To suggest
that widespread endovascular capability of hospitals will
enable less experienced surgeons (and hospitals) to treat
BTAI is dangerous as this can lead to inappropriate triage of
the severely injured and further dilute the limited experi-
ence for all major trauma centers.
Dr Casey listed expeditious treatment of BTAI as a
major advantage over open repair. While rapid treatment is
conceptually attractive, its merit is unsupported in the
literature. On the contrary, current trend for BTAI is for
delayed repair with stabilization of other traumatic injuries.
Physiologic optimization before definitive repair can im-
prove outcome and decrease perioperative mortality in
selected patients.47,48
Dr Casey pointed out that coverage of the left subcla-
vian artery origin can be done to extend the landing zone
proximal to the injury. As stated before, we consider the
young patient’s aortic anatomy and very proximal aortic
injury hostile terrain for TEVAR. Coverage of the left
subclavian artery further alters the patient’s anatomy.While
it may be tolerable in elderly patients, debilitating arm
claudication can be troublesome for the young trauma
victims. Devastating complications of paraplegia and verte-
brobasilar ischemia have also been attributed to it.49
Dr Casey claimed that the paraplegia rate is dramati-
cally reduced with TEVAR. While this may be true in the
setting of thoracic aneurysms, it remains unsubstantiated in
the sitting of BTAI. The neurologic deficit rate for open
and endovascular repair of thoracic injuries vary between
different studies and centers (Table II). Modern methods
to decrease the risk of spinal cord ischemia have resulted in
paraplegia rates of 2.9%6 and 2.3%.50
TEVARmay seem attractive as a minimal invasive treat-
ment for BTAI, but, long-term complication-free results
are lacking. It is experimental treatment. We are compelled
to conclude, after examining the available literature, that
open repair remains the standard of care of blunt thoracic
aortic injuries.
REBUTTAL – Dr Casey
It is true that for patients with ascending or transverse
aortic injuries that stent graft repair cannot yet be consid-
ered standard of care. Indeed the 2% (4 of 193) of patients
in the American Association for the Surgery of Trauma
(AAST) report presenting with ascending or transverse arch
injuries underwent open repair.6 As with the management
of aortic dissection, location of the lesion is key to manage-
ment. Is the standard of care for aortic dissection surgery or
medical management? The answer obviously depends on
location of the aortic lesion and this holds true for trau-
matic aortic injuries as well. Is there a better repair than
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ascending injury? No. Is there a better repair for the re-
maining majority of patients with BTAI? Yes, endovascular
repair.
The Achilles heel of endovascular repair of BTAI is
considered the paucity of long term results. Midterm
results have been encouraging.51 Long-term assessment
of open repair is also lacking in the literature, complica-
tions such as pseudoaneurysm or graft-related complica-
tions might be found if open repair is held to the same
scrutiny as endovascular repair. If the future reports of
long-term results do not favor endovascular repair, en-
dovascular repair can still be considered a better short- to
midterm solution. If needed, open repair or revision can
be accomplished when the patient can better tolerate a
major surgery. The patient should be transferred to a
center of excellence for open thoracic aortic surgery
where operative morbidity and mortality rates can justify
intervention.
Considering follow-up imaging, the concern for radia-
tion exposure is valid. Fortunately, modern materials for
some thoracic stent grafts are MRI-compatible and
follow-up protocols could avoid radiation exposure.
Early generation thoracic stent grafts were designed
as straight tubes for larger diameter vessels as seen with
degenerative aortic disease. Current stent graft design
includes smaller diameter grafts with modifications to
accommodate the tight aortic arches of the typical pa-
tient with BTAI. The superior results of endovascular
repair for BTAI were evident even with first generation
stent grafts not specifically designed to treat traumatic
lesions.51 Graft design is improving and newer genera-
tion devices are sized better for smaller vessels and
conform better to the curve of the aortic arch. Currently,
off-label use of grafts is the norm for BTAI, for compas-
sionate reasons. Until endovascular repair for BTAI is
‘on-label’ it would seem compassionate to offer patients
a repair with a mortality of one-third that of open repair
and a lower paralysis rate.6
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Endovascular management of these life threatening injuries
has become the accepted choice of treatment at many trauma
centers, but as the authors outline, there remain several unan-
swered questions.
First of all, which patients require any treatment? As imaging
modalities have improved, most surgeons have seen minor injuries
to the thoracic aorta, including small intimal tears or flaps that
probably do not warrant any treatment. However, the temptation
to treat such lesions with an endograft might exist for some
resulting in a lower “repair threshold” for endovascular therapy
than open surgery. Most published series comparing open and
endovascular repair have given little information regarding the
anatomic degree and severity of these injuries. This reinforces the
need for a degree of injury classification system, as I suspect that
most endovascular series include some patients who would not
have undergone repair during the era when open surgery was the
only alternative.
Trauma patients are generally younger thanmost patients with
other thoracic aortic pathologies, and Drs Rheaume and Chen
correctly remind us of the void in long-term data regarding endo-exists for open repair. As with most new therapies, we have
subjected endovascular repair to a more intense surveillance than
the open alternative was ever subjected to, in the relative infancy of
endograft technology. Regardless, anecdotal reports of reinterven-
tion following either method of repair serve to remind us of the
importance of postoperative surveillance. Obviously, uncertainty
remains around the duration, frequency, and method of radiologic
surveillance.
The normal course of the thoracic aorta is to dilate over our
lifetime,1 and this is mentioned as an area of concern by Drs
Rheaume and Chen. Potentially this dilatation could impact the
durability of both an open and an endovascular repair. What
remains unknown, however, is whether the placement of an
endograft changes this dilatory tendency and, in fact, some
animal research suggests that the inflammatory response to an
endograft inhibits this dilatation.2 Again, we await longer term
results.
This represents an area of vascular surgery where a random-
ized controlled trial is unlikely and impractical so, given the
current evidence, what is the preferred method of repair for
those injuries of sufficient severity to require treatment? As the
